INTRODUCTION Energetic electrons near the magnetopause have been reported by a number of authors (see, for example, Frank and Van Allen [1964] and Singer and Bame [1970]). That energetic electrons (E > 40 keV) form a layer near the magnetopause was first suggested by Meng and Anderson
. The energetic electron layer was found to be 1-2 Re in thickness for regions generally sunward of the dusk-dawn meridian plane and was found to be persistently present near the mid-to-highlatitude magnetopause. Though less detailed information was given, the data of Meng and Anderson also suggested that the electron layer was present at •60 Re along the flanks of the magnetotail.
Heos 2 data [Page et al., 1973; Domingo et al., 1974 Domingo et al., , 1977 ] subsequently showed both that the energetic electron layer was present in regions nearly directly above the north geographic pole and that frequently the electrons within the layer had energies of as much as 1 or 2 MeV. Domingo et ai. [ 1977] found evidence for •< 10% net tailward flow of the electrons. Meng and Anderson [1975] presented electron data (E > 18 keV to E > 120 keV) at high latitudes near the dayside magnetopause and within the polar cusp region. It was again found that the magnetopause layer was persistently present. The integral electron energy spectrum was found to typically be fit by a hard power law distribution (J cr E-•.), and the electrons (E > 45 keV) were characterized as having nearly isotropic pitch angle distributions.
In prior reports [Baker and Stone, 1977b , c] we described observations made in the vicinity of the tailward magnetopause, about the entire circumference of the tail. The Caltech electron/isotope spectrometer (EIS) aboard Imp 8 measures electrons (E > 160 keV) and protons (E > 1.3 MeV), as well as heavier nuclei. The instrument provides both counting rate data at several different (essentially integral) threshold energies and differential energy spectra in a pulse height analysis mode (•40-keV energy resolution). Pulse height and counting rate data are all accumulated by an onboard system into eight sun-fixed 45 ø sectors. The spacecraft spins with its rotational axis nearly perpendicular to the ecliptic plane (spin period of •2.6 s), and the EIS viewing aperture is perpendicular to the spacecraft spin axis (i.e., parallel to the ecliptic plane).
Temporal resolution for counting rates is gvailable on scales I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  •  I  I   0 T I becomes steady (•20 7 in magnitude) and well ordered (sunward and antisunward) as the spacecraft goes from the magnetosheath into the high lobes of the tail.
Comparison of the magnetic field data and the plasma analyzer data used here shows the general compatibility of the boundary (bow shock or magnetopause) identifications made using either the magnetic field or the plasma criterion. Some ambiguity occasionally exists as to the precise magnetopause location using either plasma data or magnetic field data alone. However, having both data sets available tends to improve the magnetopause identification capability, and these data provide the boundary locations with adequate accuracy for the purposes of this study.
OBSERVATIONS AT THE MAGNETOPAUSE a. Electron Flux Enhancements and Anisotropies
In a few fortuitous orbits each year, Imp 8 moves through the earth's magnetotail at very high latitudes and just grazes the magnetopause surface. One such 'skimming' orbit was discussed by Baker and Stone [1977b] . In Figure 1 we give a detailed presentation of energetic particle, plasma, and magnetic field data for this period. Since we are constrained in our ultimate angular resolution by the fact that our data are sectored by the on-board system, we are able to obtain only a rough idea of the true beam profile. In fact, with distributions such as those seen in Other passes through the MPL have been examined in detail in order to identify any differences between the northern and southern MPL. No obvious asymmetries were found in absolute electron intensity, relative anisotropy amplitude, or average direction of particle flow. analysis implicitly assumes stationary boundaries (e.g., a sta-the polar angle at which the inner edge of the MPL was tionary magnetopause surface). Clearly, the magnetopause observed, connected to 00, the angle at which the outer edge of moves considerably on the time scale of several hours, or the MPL was observed on a given layer passage. This range of more, for which Imp 8 was typically within the MPL during polar angle (over which the spacecraft moved through the each crossing. We presume, however, for the large number of layer) and the corresponding average C•, value for the passage cases used here that the magnetopause was as frequently mov-constitute Figure 11 . ing toward the spacecraft as it was moving away and that an It will be noted that, for the most part, 20 Another possible explanation for the source of the energetic electron layer would be stochastic acceleration associated with dayside magnetic merging. This possibility has been discussed briefly in the paper by Baker and Stone [1977c] , where it was shown that the energy flows within the layer are consistent with the theoretical expectations inherent in dayside (nose) merging models. This possibility will be further examined in a forthcoming paper in which we explore the relationship of the energy flow to various characteristics of the interplanetary medium.
